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CLAIMS 

1 1. A method of forming an aluminum-comprising physical vapor deposition 

2 target, comprising: / 

3 deforming an aluminum-comprising mass by ecma\ channel angular 

4 extrusion, wherein the mass is at least 99.99% aluminum and further 

5 comprises less than or equal to about 1000 ppnj of one or more dopant 

6 materials comprising elements selected fron/the group consisting of Ac, Ag, 

7 As, B, Ba, Be, Bi, C, Ca, Cd, Ce, Co, Cr^u, Dy, Er, Eu, Fe, Ga, Gd, Ge, Hf, 

8 Ho, In, Ir, La, Lu, Mg, Mn, Mo, N, Nb/Nd, Ni, O, Os, P, Pb, Pd, Pm, Po, Pr, 

9 > Pt, Pu, Ra, Rf, Rh, Ru, S, Sb, S^J S&( 5i, Sm, Sn, Sr, Ta, Tb, Te, Ti, Tl, Tm, 
10 / V, W, Y, Yb, Zn and Zr; / fl/ 

1 / after the deforming, shapmj| me mass into at least a portion of a physical 

12 vapor deposition target. / / / 

1 2. The method of claim /wherein the physical vapor deposition target is a 

2 monolithic target. / 

1 3. The method of ;:laim 1 wherein the one or more dopant materials comprise 

2 materials selected/from the group consisting of B, Ba, Be, Ca, Ce, Co, Cr, Dy, Er, 

3 Eu, Gd, Ge, Hf, Ho, La, Ni, Nd, Pd, Pm, Pr, Sb, Sc, Si, Sm, Sr, Tb, Te, Ti, Tm, Y, 

4 Yb and Zr. / 

1 4. The method of claim 1 wherein the one or more dopant materials comprise 

2 materials' selected from the group consisting of Si, Sc, Ti and Hf. 

1 5. The method of claim 1 wherein the mass consists of aluminum and from 

2 about /lO ppm to about 100 ppm of the one or more dopant elements. 
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1 6. The method of claim 1 wherein the mass consists of Al and froM about 10 

2 ppm to about 100 ppm of one or more of Si, Sc, Ti, and Hf. / 

1 7. The method of claim 1 wherein the mass consists oyKX and from about 10 

2 ppm to about 100 ppm of Hf. / 

1 8. The method of claim 1 wherein the mass (insists of Al and from about 10 

2 ppm to about 100 ppm of Ti. / 

1 9. The method of claim 1 wherein the mass consists of Al and from about 10 

2 ppm to about 100 ppm of Sc. / 

1 10. The method of dain^ 1 AVhere^ri^e mass consists of Al and from about 10 

2 ppm to about 100 ppm ofySl^^^x 

1 11. A method of t^4ning an aluminum-comprising physical vapor deposition 

2 target, comprisingy/^ 

3 defonrung an aluminum-comprising mass by equal channel angular 

4 extrusioia; and 

5 after the deforming, shaping the mass into at least a portion of a physical 

6 vapof deposition target, the physical vapor deposition target having an 

7 avpage grain size less than or equal to 45 microns. 

1 12. / The method of claim 1 1 wherein the mass is formed into an entirety of the 

2 physical vapor deposition target, and further comprising mounting the mass to a 

3 backing plate. 
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1 13. The method of claim 1 1 wherein the mass is at least 99.99% aluminum/dnd 

2 consists of Al and less than 100 ppm of one or more of Si, Sc, Ti and Hf. 

1 14. The method of claim 1 1 wherein the mass is at least 99.99% aluminum, and 

2 further comprises greater than 0 ppm and less than or equal to about 100 ppm of 

3 one or more dopant materials comprising elements selected fmm the group 

4 consisting of Ac, Ag, As, B, Ba, Be, Bi, C, Ca, Cd, Ce, Co/Cr, Cu, Dy, Er, Eu, Fe, 

5 Ga, Gd, Ge, Hf, Ho, In, Ir, La, Lu, Mg, Mn, Mo, N, Nb, i^d, Ni, O, Os, P, Pb, Pd, 

6 Pm, Po, Pr, Pt, Pu, Ra, Rf, Rh, Ru, S, Sb, Sc, Se, Si, Sn, Sr, Ta, Tb, Te, Ti, Tl, 

7 Tm, V, W, Y, Yb, Zn and Zr. 



15. 



The method of claim 11 wherein the mass consists essentially of aluminum. 



1 16. The method of claim 1 1 wherein /he mass consists essentially of aluminum, 

2 and less than or equal to about 100 ppm of on^or more dopant materials 

3 comprising elements select^ froir/ the grour/con si sting of Ac, Ag, As, B, Ba, Be, 

4 Bi, C, Ca, Cd, Ce, Co, c/ Cu, Vfy, Er, E^i^^e, Ga, Gd, Ge, Hf, Ho, In, Ir, La, Lu, 

5 Mg, Mn, Mo, N, Nb, Nd( Ni, 0/\Os, K Pb, Pd, Pm, Po, Pr, Pt, Pu, Ra, Rf, Rh, Ru, 

6 S, Sb, Sc, Se, Si, Sm, Sif , S^IIsl, Tb, Te, Ti, Tl, Tm, V, W, Y, Yb, Zn and Zr. 

1 17. The method of cliknA 1 wherein the shaping comprises one or more of 

2 forging and rolling ofAhe aluminum-comprising mass at a temperature of less than 

3 or equal to about 200*^C. 



1 18. The method of claim 1 1 wherein the deforming comprises at least three 

2 extruding steps, each of the at least three extruding steps comprising passing the 

3 mass through two intersecting passages having approximately equal cross-sections. 
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1 19. The method of claim 11 wherein the deforming/^omprises at least four 

2 extruding steps, each of the at least four extrudjjig steps comprising passing the 

3 mass through two intersecting passages hamng approximately equal cross-sections. 

1 20. The method of claim^ x^erein the deforming comprises at least six 

2 extruding steps, eachneff the at least six extruding steps comprising passing the 

3 mass through two intersecting passages having approximately equal cross-sections. 




21 . A physical vapor deposition target consisting essentiaH^of aluminum and 
less than or equal to 1000 ppm of one or more dopant rnaterials comprising 
elements selected from the group consisting of Ac, Ag, As, B, Ba, Be, Bi, C, Ca, 
Cd, Ce, Co, Cr, Cu, Dy, Er, Eu, Fe, Ga, Gd, Ge/Hf, Ho, In, Ir, La, Lu, Mg, Mn, 
5 Mo, N, Nb, Nd, Ni, O, Os, P, Pb, Pd, Pm, p/,^^^ 

Se, Si, Sm, Sn, Sr, Ta, Tb, Te, Ti, Tl, Tp{, V, W, Y, Yb, Zn and Zr; the physical 
1 vapor deposition target having an average grain size of less than 100 microns. 



1 22. The physical vapor depc^sition target of claim 21 having an average grain size 

2 of less than or equal to 45 i?nicrons. 

1 23. The physical vapor deposition target of claim 21 consisting of Al and less 

2 than 100 ppm of o^rie or more of Si, Sc, Ti; and Hf. 



1 24. The pKysical vapor deposition target of claim 21 consisting of Al and from 

2 10 ppm toiOO ppm of one or more of Si, Sc, Ti; and Hf. 
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1 25. The physical vapor deposition target of claim 21 corfsisting of Al and from 

2 10 ppm to 100 ppm of Sc; the target having an average grain size of less than or 

3 equal to 45 microns. / 

1 26. The physical vapor deposition targpt of claim 21 consisting of Al and from 

2 10 ppm to 100 ppm of Si; the target h^ing an average grain size of less than or 

3 equal to 35 microns. / 

1 27. The physical vapor d^osition target of claim 21 consisting of Al and from 

2 10 ppm to 100 ppm of Ta. 

1 28. The physical vapor deposition target of claim 21 consisting of Al and from 

2 10 ppm to lOQ/ppm of Hf. 

1 29. A film sputtered from a target, the film consisting es^tially of aluminum 

2 and less than or equal to 1000 ppm of one or more dop^t materials comprising 
^^^^ elements selected from the group consisting of Ap<^g, As, B, Ba, Be, Hi, C, Ca, 

4 Cd, Ce, Co, Cr, Cu, Dy, Er, Eu, Fe, Ga, Gdj3e, Hf, Ho, In, Ir, La, Lu, Mg, Mn, 

5 Mo, N, Nb, Nd, Ni, O, Os, P, Pb, Pd, F)3<Pc< Pr, Pt, Pu, Ra, Rf, Rh, Ru, S, Sb, Sc, 

6 Se, Si, Sm, Sn, Sr, Ta, Tb, Te, , W, Y, Yb, Zn and Zr. 

1 30. The film of claim 29^Qhsi6ting of Al and less than 100 ppm of one or more 

2 of Si, Sc, Ti and Hf. / 

1 31. The filnvof claim 29 consisting of Al and from 10 ppm tolOO ppm of one or 

2 more of Si, (Se^Ti and Hf. 
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